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mm&] mmm 
m&mi) fryszmm-tztyrtvm^ ^^-ymmmn-^^y 

(MS H) &®mz!ftg i miz%i&?z> y ay F^^ttfes^^^^^ 

o 

wwi^j^v <msh) %mmzmm&izi&&-tzvjfyFizigi&vT^2> 

[ft^4] y >^J-^@B^J§#2 5, 2 7, 2 9 £<fctf 3 1 ODV^tljWC 
[ff*^6] U F#\ a -MS H, g-MSH, r -M S H £ <fc tfdft 

© & & m a; »; s y ft? & s i ~ 5 © v% 

m&mi 0] ate^J^, F^>y^£l0j^ii££^t-5lgS0lC 
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m&mi i] mtei-tf, ^m^As^xy-i ft* • ^ (hs 

V- t k) £fel*i/bi/y • -rT^- if (Cytosine deamina 
se, CD) S:=r- F-tSfeCD-e^SW^l 0SB*©^^^- o 

[ai^i 9] m^i — i s&^Tftmzmmv*? *-$:'SmvT&z> 
m#m2 o] i^ittMtfest^i 9fB*©s»r^ 0 

[1M2 1] 2 5, 2 7, 2 9 ^<J;t?3 1 (3DV>-rtl*nc^$tlS 

[fg:»3g2 2] fjN^2 lgB^g)D Ft&DNA. 

[1M2 3] I^Jtf 2 4, 2 6, 2 8^«fctf 3 0 <D^iTtliMZjjkZtlZ> 

[IM2 4] 3 2 — 39 (D^-ftimzjjkZ tlS T ^ J WiMPl^ 

[»#£2 5] i^2 4»^>7^g^3 - KtSD N A„ 
[M2 6] @2#|##7, 1 3, 1 7, 1 8, 2 0, 2 1, 2 2;iS<fctf2 
3 ©V%-rtl^{C^t$tl^^SI2^JA^^SDN A„ 
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[0 0 0 1] 
[0 0 0 2] 

<M*ti^o *>f;i/x^**-j&*f&^Lfc*^#A&tfv*fc*teaRSj 

[0 0 0 3] 

, yrJVJJlT^ y^J^^JV^m^^CJV^ (AAV) & if <DVJ 

■?#A3MSK:-3V*T*ft8*U JtiSfWWv^MO I (mu ltiplicity o 
f infection) 09>f^XfeffiV^tti^J{feIfi?iA»*^e)tl 
?&V\3 £ ZmVT V*<6 [Yoshida et al. , Hum Gene T 
her. , 9 (1 7) 2 5 0 3-2 5 1 5, 1998. (JS*T. Yoshida 
et al. , 1 9 9 8 hH&fBT^) ] . rCDH^CtCj^Stlfeie**, MO I 
lOOT'tt, A3 7 5 t h JBttM&H!HJI&-e 5 0%, R PM I 7 9 5 1 SttH-fe 

B«jfi^ 8 o %, wm 1 1 5 m&m&mMmx* 5 0 %gi©»^A^^f 

ZtiZlzMg?, 1 0 0%jCj£v^e : ?-#AS»«K:ttSe)K:*JI©T7 s y^>f 

[0 0 0 4] 
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#f£A*lT, m Z>n&lZ. *|GenVectt©Wickham, 
77Av^©Cu r i e 1 %<D>f fr-zfK ±oT#gg-£*lTV^ [W i c k h 
am et a 1 . , J. Virol. 7 1 , 8221 (1997), Wick 
£ ham et a 1 . , G e n e Ther. 2, 7 50- (1 9 9 5) , Wic 
kham et a 1 . , Nat. Biotechnology, 1 4 , 15 7 
0 (1 9 9 6) , Curiel et a 1 . , Hum. Gene Ther. 
_3_, 147 (1992), Dimitriev et a 1 . , J. Virol 
. 7 2 , 9706 (1998), WO 94/10323, WO9 6/0 7 734 

. ] o 

[0 0 0 5] 

#<©t hSttMfeMtC M S HM«LM S H)!i^tS 1 1« 
StlTV^S [Siegrist et a 1 . , Cancer Res. 4 9 , 
6 3 5 2 (1 9 8 9) ) . bfe^ot, MS H$:^^;i/X©M^ 

-Z.teZ>Z.Htf^M&tlZ> 0 b^b, MSHU^> FZ&tiK? *-<Dftmz.f& 

>r )VX(DJ^yKn-zf^y^^Mi^mm<DmMmJ' (x.y ^njKm^-> [Kas 

ahara et a 1 . , Science 2 6 6 : 1 3 7 3 (1994)) 
, &6 \,\itmf&<DifC& [Jiang et a 1 . J. Virol. 7 2 ( 1 2 
) : 1 0 1 4 8 (1998)) fcif *M&-fZ> J: 5 IC^^/^T^^b?: h 

Siirfct;© CLaquerre et a 1. , J. Virol. 7 2 
(12) : 9 6 8 3 (1998)) Jiang "b^fg^T'tt, 
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fn,ifc<DffCM £. UTE G F (epidermal growth factor) 
§^7 7^ V -izmt&He r 2 n e u, #M3$MlC#J|l$£ ^fc>*l5 C D 

34, ^^>x7 3lU>^^^^fgi:bT^t^$tlTv^s 0 -f>-r^y 

7f;f-f^tSifj|©Wi ckh amCD£Ol/-:A [Wi c k h a m 
et a 1. , J. Virol. 7J^ : 8221 (1997)] fcCurie 
1 (DtfJV—zf (Dimitriev et a 1 . , J. Virol. 7 2 : 9 
7 0 6 (1 9 9 8) ] ^e>, $ ?>IC7tV -f ;i/XJ£JWT*tt, BiM-?>f^ 
0 0nr*>;^g [Chambers et a 1. , J. Virol. 7 0 : 
4805 (1996) ;Sharma et a 1 . , Virology 2 3 
9_: 150 (1997)], /t^r , Jt77-i ? F d & yA&Ht [K o i v u n 
en et a 1 . ,J. Biol. Chem. 2 6 8 : 20205 (1993 
);Koivunenet a 1 . , J . Cell Biol. 1 24 : 3 7 3 
(1 9 9 4) ] ££&Co^T"rT*lC^£;riTV^„ LfrLfctffc, ttV^ 

[0 0 0 6] 

itmte+mA&mm&miRftL&Ttv^o tot, s4£M&ajc;frLT^<j:<;g 

[0 0 0 7] 

t & s ? -r ;i/ x /< * z - & ct tK m m v >r ;i/ x ^ ^ # - <d m m 5: m & -t z> z. n 



[0 0 0 8] 
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0 [0 0 0 9] 

*^*a#3sj*s*i*. 



[0 0 10] 

£L£M#l;ift#±#T% SttM£BK:#^**l^?-#AaW*, 5 0%#A£ 



et al. , 1 9 9 8). "r&Jfo^ JBttMfeBJC** bt \*& »J KV^AS&sp 



#*>*i£^-f (ED 



5 0 



) ^MO I 



1 0 OMT'feS (Y o s h i d a 
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*U 2) ffizOVHEWMmzftLTlZ. ffi.&VK? X-tm^&^L^tlMT&m 
*tc#LT«*tt©Wvx»e^A^BriBT?*« 0 1) «^?B5l*tf 

tc*f Lt^^i y *»wv^e^»3s««#e,*i, is** ut J: y*^SMi#»&*i 

[00 1 1] 
[0 0 12] 

Tfc, #e>tlfe*©^#3iy©S^^c^f•r•5T>'W•-^>f-$:^LTV^^V^ 
tiffll'feSi^^ (Wickham et al. , J . Virol. 71 
. (11) 8221-8229 (199 7) #flQ . % 0 T> JgEtCftl&tlT^S 
y#> K^e>^£1-£i&-a-#>,rs?g£:J§v^ *T?JC*ie>*iTV* 

lC^-tie>5:^LT, ^^■tirT*S^7?li^<^^*z?&€> 0 M;U£, Wick 
hamuli, E-± Is ? ?-y ^^-yffiW (TRSDITWDQLW 

WDLMKTS) ^^K-y^^^-Hm^-t^^-ymn (TSAA (S 

ikvav) 2 ) ZTtJ flsxayyrJ rt-oc^mzn Alfe^^^-S: 
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U y RGB 7 Z&timWT S (GRGDTF) gSS^^- 

>V M7° Z ^-yWfflT S (GYIGSR) 3 S S Sr|f^ai{C}f A 

am et a 1. J. , Virol. 71 (11) 8221-8229 (19 

[0 0 13] 

0 *mm&&> MSH&&##&<<D&&Mm«i"ei&&ls"C^& (Siegri 

st et a 1 . , Cancer Res. 4 9 , 6352 (1989) 3 Zl 
£ y K < e»6MSH^MSHSS#C^T7-f-r-f -lM#MgfoJc££ 

&-t&z.£.zmmLT. m&m&mmmizmm£ < ^bi^#At* # & ^ * 

[0 0 14] 

j^t© (i) ~ (2 6) jcgrrs. 
(i) tf^f/b* MSH^^ic#M65ic^-rsy ^/ 

# (2) ^^r;i/^s:^i-s^>^^jtt^ y y^-^Lx^^-ymmmm^ 

;v=ey (msh) ^mm^mmiz^-t ^> y KKHg^bTv^ (1) ©tf 
(3) y >*-ffa-y zfK^^ K-e&s (2) g>^<?*-. 

(4) 'J>*-tfSJ!IH2 5, 2 7, 2 9 £<fctf3 1 ©V^ tlfcHC^tlST 
^ y^SE^JSr^-TS (3) 

(5) vjjv7s*mm-t2>$yrt?Mt>\ u^jv^^m^m^-t^^y^^ 

MT'SbZ (1) ~ (4) O^-ftltiMDKV 

(6) y#>K#. a-MSH, 13-MSH, r -MS Hfc<fctfr*lb 0)^1**1 
^<Z)gf^#^£>&££l<fcy3gk£*i5y (1) ~ (5) (D^irtlfrO) 
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»xm. h#*>f;i/*$K 7^t?v>{)vxm. nui-y>nvxm. ^^FVJjv 

^^.^if^^ji^m. ^-;i/y^ ^y^-r frTsm, s^w-t^xm. r 

*frbMlXtiZ> (l) ~ (6) ©v^ftj^©^**-,, 

(8) -?>f^^t:h7T;')>f;i/^tj,s CD ~ (6) <D^-rm^(DK^ * 

o 

0 (9) ^^^X^^^^^Sr-g-^^^^XT'feS (1) ~ (8) <D\\-?ft,fr 

(ii) a-fe^tf, #M^;i/^^^-f JV* • 3^ $?>3r (HSV-t k) 

hi/y - f7$t— ^ (Cytosine deaminase, CD 
) Sn-KtSfcot^S (10) 

%©"??$>S (9) <0K>7Z- o 

9 -tZ&CDV&Z (12) CD"^*-,, 

~Z2bZ> (12) O^Z 

(15) &3fe(Z)jtfe^a^ T-xV i)>fME 1 A^^bE 1 B<Dm£.M£fc\$M 

mM<DitLfc*<7)±m&frlZ-~%llT*&Z> (9) <Z>^*#- 0 
(1 6) (1) ~ (l 5) (D^irtl-tMDKt It&Sgi. 
(1 7) (1) ~ (l 5) <m>t^^©/<*#-£^;f LTfc£^ffi^&| 0 
(18) Ii^IttM^lT'$.S (17) <Z>3ftM^#[„ 

(i 9) (i) ~ (i 5) (D^-ttifrizmmv*? #-*:&mi>Ttez>mm<z>B 
(20) mmtfi&mmt&mT'&z (i 9) <Di&mm. 
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( 2 1 ) SE^-Jf 2 5 , 2 7, 2 9 £<J;tf3 1 <ZH^*lfriC:^£ *l5 T ^ JWM 
(22) (2 1) ©'J>*-5:3-FtSDNA„ 

(2 3) @B#I##2 4, 2 6, 2 8fc<fctf3 0 m^^fr IC^£ 4x£&Me#lfr 
f>4SDNA 0 

(2 4) @B#I#-s§-3 2 — 3 QO^irnfrlzmZft&TS. /mmFiZli-t&zyA 

(2 5) (24) IH^C^^^-SrH- KfSDNA c 
0 ( 2 6 ) @B#I## 7 , 13, 17, 18, 20, 21, 2 2 fc<fc 2 3 © ^-ftl 
■frlZ ^ $ tl 5 mS@E#I & 5 D N A 0 
[0 0 15] 

x^, svnKyjjvxm. ^\;i/^x^>f jtfy **?>f atK-a 

9 XfY'rJ K-r^^Kn (Fender et al. , Na 

ture Biotech. _1_5 : 52-56 (1997) ) <D <fc v & 9 >f ;i/ 7*. 

[0 0 16] 

, -»l*iiDNAMgi (Sambrook et a 1 . |g, M 
olecular cloningrAlaboratory manual, 
2nd ed. , Co Id Spring Harbor Laborator 
y Press, New York, 1989. &£&#BI0 «:MV*T8t# 
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99ttMSHVify KfcCDjBte*:/ Ft" 3 J: O lCg^1"5 V>(A,7> 
[0 0 17] 

Wolff ed. , Gene therapeutics :Methods 

and applications of direct genetran 
sfer. Birkhaeuser, Boston, 1994; Kapli 
tt and Loewy eds., Viral vectors:Gene 

therapy and neuroscience apllicatio 
ns. Academic Press, SanDiego, 1995; Li 
u et a 1 . eds., DNA vaccines :A new era 

in vaccinology. Annals of the New Yo 
r k Academy of Sciences vol. 772. The 
New York Academy of Sciences, New Yor 
k, 1995; Gluzman and Hughes eds., Vir 
al vectors:Current co mm unications in 
molecular biology Cold Spring Harbo 
r Laboratory, New York, 1988; Roth ed. 

Methods in cell biology: vol. 43. Pro 
tein expression in animal cells. A ca 
demic Press, San Diego 1994. 



[0 0 18] 

XV>ft&m$:1&J&-t2>*y/Wg;£l,T. VSV (vesicular sto 
mat it is virus) 0G^>/^I, 1/ h □ t? 4 Jl/X<D^y<U — 
Zynvm. (env) , Tfy^-f^CD^^^i/K^^/^I ^^y>, 
y , >f>7;n>f^^0Hema g g 1 u t i 

n i n, /\-^* * vyj jix(Dmmm*yrt?n&£tfmtft>ti2>t>K t 



1 1 ffiSE# 2000-3021313 



#5£ 11—09326 



• 



[0 0 19] 

MSH, /8-MSH, r -MS H^^#lf e>tl-g>o £fc;ifte>GD^tt (^## 
*?=7y$UU~=f- Ffr£>** U -->^Lfc=k©&£) S:^bt, »MS 
H J: y =fe-IM S Hg*#i:©|g-&*©av^ : b©€:AX»K:f^J«f * £ £ % «Tfg 
T?&*. *«WtCMV^e»tl«U F&. Zltl^^tWM S H^Va bM S Hi© 

[0 0 2 0] 

y F%mmizm^2>znib~vg2> B 

^ Ftf>gg#IhLTtt, £iU:#££*i£#5£<Z>^:^F@E^%. 

^ FSB^JT?^, MS H«||g$:^b^^e>^^;i/X^>/N 0 ^Mi:MSHi:S:^ 

[0 0 2 1] 

t-tV # jv^a) 7 n- %yrtvm.v>&^tt4)\;7.*n$tfrz>zyrt>;'K 

C9C^5gtCU^rj##2 5, 2 7, 2 9 £ <fc 3 1 (Z) ^-ffrfrlZyjkZ *i& 7 ^ 7 & 
m?i}Zm-*Z>*V dX:/^ F$:^bTMSH©N*3§g$:^-a-$-&S3^^T*^S 
c ^MS2#I#-i§-2 5. 2 7. 2 9 £«fctf3 1 ©V^flfrtCasStlST^ yM5#l 
U yiJ-^zf^- Ffcitf^^^ F&3- Ft" SDN A%##Bf8lC& 
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[0 0 2 2] 

f&-?Z>*yA9m<DM;foM£VT&. 2 — 3 9<D^-?tlfriZmZtl£ 

DNA=b*|g^lC^$*lSo JMfclfttCtt, ffi#f#-&7, 1 3 fc«fctf 1 7 ~ 2 3 
<D V* "f *i3bv IC^ $ tl & &SB3#Ifr f>&SDN A^##tf £ *l£ . 
[0 0 2 3] 

* >f ^ * # - jc^*©«e-?- & Jfi*i&tti £ ic j: y , 

jBflnwH^&n-K-r&aie^ Hatfliwae-?-. ffljfijsjBwa*^. mm 

[0 0 24] 

Sfc, ^I^iilt, #^^\;i/^x^>r;i/x • 1? (hsv 

-tk) , J/hi/>-f7^t— If (Cytosine deaminase, 

cd) m<£>itm s &v>zru ^^yif^mmm^m-t^mmizmm-t^^t^X'^ 

tC%fbT^j£ (sensitive) tC-t& 3 £ T«g fflitl HSV- 

[0 0 2 5] 

1 3 2000-3021313 
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% SlthU^A, Mtb'J^A, ILtthU^A, M*'J9A, 

^ &««{ctsiff $ i*t m v* 5 r n % xg £ c 

[0 0 2 6] 

n&mmz. femizffi^m&m&w&%<D*&m?&<Dt>miti,<. m.mz& 

[0 0 2 7] 

z&wzz.ntfx&Zo n^mmnLxiz. mmm. ft-f-tjvm. mm* m.nm 
. isuvzrm. %m. mm. &mm. mm. ^~^mm^$>\f^n^ 0 

^an^-izmm^mmtvx\z. %m. ^>nym x^-t^m. mm. mm 
. sttM^few&ns. M^&m>mts£x*isuy7m<D£otemfommmz. 

i/sm. y;i/bTb-;i/, m , m^<Dmm. tffUrn^i^^y zt-;k zfuifu 
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mmmz, %m. zrFvm. s/a«t, ^y-h-^omBm. ^yzr 
&mnx-*Tfr*&Q>9mi&&m* ^v^vym^mm^^mmmtL 

[0 0 2 8] 

#mnn$izmm*mm£VTi*, &mm. mm. mmmmtf&tfbnz. #n 

[0 0 2 9] 
[0 0 3 0] 

^^f^^^^-tLTthSl^Tf;^^^ (Ad 5) MS 
H^$f5<)>f^5:i^t§^>;^gi:lTAd 5 A- 
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9 



[0 0 3 1 ] 



[HIM] 



mmmi MSHi^7 7>f/t-^s (f/msh) ©n^okhssr 

TV?-f;i/* (J^T, Ad 5-F/MSH£l!&iB-3-5) ©ffrfc 
a) F/MSH^MS:n-Ft§^7X5K©M: 

&y >jj-t i 3r^;iJ: y fcst: h a -msh£=i- k-ts^MB?!! (IB#J 

##1) ^t'J KNo. 924 (1 2 6me r. gB^JH=# 2 

Q ) ^f>^l/-btU No. 9 3 3 (gg#J#-i§3) ilNo. 9 34 (@B#!## 
4) &^7^f7-tlt, iKU *^-if:&ipLKfS& (polymerase c 
hain reaction, PCR) lC«fc ot^bfc 
[0 0 3 2] 

3©PCRife$:Ec oRIt^Jot, pBluescript SKII + 
£?->#:) ffiEcoRI 1r-f h^*n— — >£f LT pSKI I + nb 
MSH?:#t (Yoshida et al.,1998)„£e>tC, pSKI 
I + n b H (Y o s h i d a et al. , 1998) ©Hindi I I/X 
hoi Hi fit. P SKI 1+ n bMSHCXho I/Mu n I pSKII 
+ [X-K] (Yoshida et al., 1998) ©Hindi II/ 

# MunIt>fK?D-->yit^5KpSKII + [X-K] nbMS 
H£#fc 0 S^JCpSKI 1+ [X-K] nbMSHONhe I/Kpn IBiit 
(2. lkbp) &PSKI 1 + 6. 7Rnp (Yoshida et al. 

, 1 9 9 8) @NheI/KpnI»>f hAWP-->ybT, pSKII 

+ 6. 7R-MSH£#fc. pSKII + 6. 7R-MSH*^E c oRI/P 
a c UffibtpTR (Yoshida et al., 1998)© 

EcoRI/PacIt^f h/\^n-->^ltpTR-MSH$:§^ F/M 
S Hfiiffl7 7>f /1-©C^©^T^ y^I2^I«JeAT©<}:oC^§o 
U 8t^&5MT-ry ^-T;i/X (Ad 5) 077>f A-©N5fcS8=fc 1 £ LTlfc;! 

S 57 x SYTFSYIAQE 58 : PSASASASAPGg g gSYSM 
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EHFRWGKPV 6 Q 5 

5 8 1 *7»_««*3fe©A d 5 y r -4 A-<DT$ J BMW* 5 8 2jb^ 5 9 2JT* 

<di imm&vyi]-<DT< smmn. 5 9 3^e> 6 0 5^t*<z>i 3$gg#n h 

pTR-MSH^^lft^S Escherichia coli DH 
5 a/p TR-MSHIi, 1 1^2^226 #W tHSM4^If li 
nmm^nflZF E RMBP-6 6 5 6 t LTWffe£tlTl^ 0 
[0 0 3 3] 

b) f/ms H^ii&iirf; ->>f 

F/MSH&ffSl^rf; ^7>f;i/X«, ^©^Ss (Yoshida 
et al.,199 8) KmVTtf?f&Lfc a "t^*)*., Y^r J 4 A/^A d 
5 d 1 X [M iyake et a 1. , Proc. Nat 1. Acad. Sc 
i. U. S. A. 9 3 , 1320-1324 (1 9 9 6) ] ^^MDNA- 

(«T, DNA-TPCilHSIB-rS) &««U £*l£E 
coRUAsel L pTR-MSH0^7X5 KDNA&P 

acIT'UWilfctiCi:?:, 2 9 3lMb7>^7i^^a>tt 0 Yos 
hida et al. , 1 9 9 8 IZ F/K 2 0 m^<b<Dftf&&£ LTlB^Lfc 
#&£#Ml$lCH£#&£MV^,, t=.t£h^m^(D^m CM iyake et 
al. , Proc. Natl. Acad. Sei. U. S. A. 9 3 , 1 3 2 0 
-1324 (1996)] (Ctot^h7>^7i^i/a>?:ffofei:^6, 
yjgLTH^&^ofclCfe^^t)^^ :/^-?telot;*§£>*lfcfro£: (Y o 
_s_h-4-d-^a e t « l , i Q Q ft) u ^^^flf^t± gf^ixfr Ad v-F/ 

NAl:b7>^7i^ h3*l£2 9 3 MSS© 9 6 V3i)l,y°U- h 'Stf) 3; £&#$t 
0%tU Sil^i'MAS (Fetal bovine s 

e r urn, FB S) ©i§^£f£5fe£> 1 0 ^(D^ftO 5 %'\£{£< l, 

I5:h7>X7i^^3>^?>4 B@, 80S, 1 5 Bg© 3 0^*1-6 til Ox 
;WC5 o pl l -ro^Hjiijnb^^e, 3M®{ct)fcoT^f#$:i^Wfci:r5, £5 
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2 9 3Mfce>tflCA3 7 5t: hJBttMfelllBliaK:«SSS*T««S"erT^e>^ 
4MStt©fc3t«: ffo fc„ #e>tlfeA d 5 - F/M S n<DV 4 fr^WLOZ >( 
mn<D2 9 3 $:Mv^fc^^-^ry-fe-r^T^i^ffil^l?•Je^TT*feofe (1 0 5 p 

f u/ml«T) o 
[0 0 3 4] 

c) F/MSH77>f^-^7f; ?-f;i/X<Z>2 9 3 Hflfl&fc tflC A 3 7 5 

0 2 9 3*Hj&;£feteA3 7 5ffllB& 6 91^1/- MC*£, S03>hn-^ 

OilS^ (mock infection). gp^M (w t ) TtV 9>f 
Ad5dlX-F/wt©«$, fc£>tflC. F/MSH^ayf^^fW ( 

Ad 5-f/msh) <o«ies:ffvv 9 6 mm^m^mm^u^mumx' 

Hl<Z>AKl=l>hn-;i/©2 9 3*Bfl&, B. CiC-etl-?tlF/w t £ 
F/MSH©Ad 5 d 1 X7f;<?>f^i:litfc2 9 Sttife&aVr. 4 H 
©«*IT*B©F/wt <Z)«ifebfc2 9 3*HI»M:Kfc>uif 10 0 %©*HJB#56A»-e 
*.<^§±^oT<S. — C0F/MSH©^bfc2 9 3ffi&T:lZfflffi<D 

#~*-£ma£A/£Ji£*iT=i> hn-;i/ (a) fcra&MKDTifcJK&asi'fc. 

[0 0 3 5] 

# 020DlCn>hn-^©A3 7 5W, E, F^fM^T'f^- (F/w 

t ) 0Ad 5 d 1 X7f; tf>f -€-*l-£ftMO 1110. 3 0T?*SS3itfc 
A3 7 5 0il^t. 4HMiT% 2 9 3 »}fi©*g*£ tt&IRttK:* -F/ 
wt CPaSgSbfcAS 7 5<BlBn?tt, +#&*BJBgttfcm&»iTV*&V* (B2(DE 
, F) . — H3©GttF/MSHSEHS77'f^-itnAd 5 d 1 XT 
TJV^n/Ts (Ad 5-F/MSH) &«Sfe3*fcA3 7 5WJft©?g*&aVr. 

ICJtU A3 7 5 t h3BttJSRfett»lfilC^UT«f5(8W<, bfrfeMHtfcfcnfc 
aUS^S* A© «Tfg & * * * - £ L T ^ JB 1? & £ 3 £ tfm S ti . 



[0 0 3 6] 



1 8 



tfilE4# 2000-3021313 
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(Ad 5 — F/a sMSHa) (Z)ffr& 

^^>tife^^r;i/^M©^>r ^ — ^<£vn (i o 5 P f u/miar) ©-r? 

[0 0 3 7] 

a) F/asMSHa77>f;t-IM$:3-KtSDNAi^0M 

fctfy =?3** U;*^ F^-fV-GDN o. 1061 (U#J#-Jf5) i:No. 10 
9 2 (BE3W§-6) ZPB^X. mmmiVv SKI 1 + 6. 7R-MSH^f> 
^l^-hi:ttPCRS(;J:oTMlfc 0 

PCRli&BamHI/EcoRIT'Mbt, pNEB193 (NEB*± 



KpWEl 5 (GenBank accession, M99569) 
itC 1 o n t e c h*± (Palo Alto, C A, USA) *^fAlt 0 p 
SKII + 6. 7R-K20 (Yoshida et al. , Hum. Gen 
e Ther. 9^: 2503-2515 (1998) O2 50 6^-S?lCiB^;* 
tlT^S] ©Sad I1M DN A/KU * ^ —\fV¥-MikhX . ZLZJC 

IffelC^bfeU >|gftB s t B I «J (p d GCTTCGAAGC) £*f 

Abfc. 3*lfr£A d 5 7f; t>4 )\s7s(b>f J 2±&<&tiE coRI/BstBI 
8t#&^J>J ffiU pWE15CEcoRI/Cl al i^-f MC?n-^>yLT 
PWE6. 7R-F/K20£ft„ 3tl*^K 2 OfMSa- KtSS^J^ 
tfBamHI/Kpnl^&a) T'^tNo. 1061-No. 1 0 9 2 P 



[0 0 3 8] 



b) KPWE6. 7R-F/asMSHa©M 



1 9 
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P 



CRM^KDB amHI/Kpn I mftlZ A*T^*-5 3 H \Z «fc o T p WE 6. 7R 
-F/asMSHa^„ 3 © £ £ 7 r >f A- & 3- F"T*1B«©*MB£I ( 
Ad 5-F/a sMSHa. s e q) J: tfn - Fi** T $ J WEm*&ntt 

7lC^Lfc„ 

[0 0 3 9] 

c) 3^5 KpWEAxKM-F/a sMSHa©^ 

7 7^S/7a*&lAlfe^^5 FpUC-4 Kj^e>j{;^>f 
fe^^tfBamHlM^ (1 2 6 4 b p) SrfljyffiU T4 DNAjH'J^ 
^ 9-' tfTfJfcSBSr^JUfcbT, pAx-cw[Miyake et al. , Pr 
oc. Natl. Acad. Sci. USA 9_3 , 1320-1324 (19 
9 6) ] ©Swa Ii^>f hC^n-->yiTpAxKMfcf|fe. 3tl©Ad 5 
0-!f;AmEcoRI^ 0&2 5 7 7 3 bp) b) T^fcpWE6 
. 7R-F/a sMSHaCE c oRIf-f h{C^D-->^*LT, Ad5©^ 
J 2*#iEl/VV#faK:o&#oTV*Sfc<D«:»^& ~ y, ^S*&4 0 7 0 

2 b pCDnx^ FpWEAxKM-F/a sMSHa&ffe. 
[0 0 4 0] 

d) F/asMSHa^fMiyf; 1 ?^^®^ 
Tfyf^f^Ad 5 d 1 XCDDN A-T P C £ E coRUAse IT'^JI 

♦ bfc^ODil, pWEAxKM-F/asMSHa$:ClaIfcPacItf»Tl 

2 9 h?yx7*9S/a>ls1t. MMM 1 T*&s<f=. & o 

SHa^SStofcAd 5 d 1 X©SE*ft-e&£ - fc#«II83*lfc. HJS^I 1 
3&^£?^;^£Eg'J^£fc#>:i*l£A d5-F/asMSHa A 
d 5-F/a sMSHa>?>f^0Xh«^$©^^^-ttl. 1 OX 1 0 8 p 
fu/mU, HM±^JCiSvx*>f 
[0 0 4 1 ] 

mmms a cZl^Mt5F/a sMSHa77>fyt- 

^MM^^SI^-T^y 7>fWAxCAZ 3-F/a sMSH a (Dffr^ 



2 0 
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E 1 Am&K&mft&&&& : ¥-<Dnmifkv h£iia#&Ay£F/a sMSHa 
[0 0 4 2] 

Yoshida et al. , 1 9 9 8lCfBicitlfepCAZ 2^P> 1 a c 
Z Z&ti A selllt fls) ^4 8 8 9 b p ^n^a(Madi 

son, WI, USA) *^!AbfcpC I v^X^ KfflBglll/Sall 
(^SS^m-fb) hA^n-->^ltpCAZ35:#fe„ Zltl^e>Bg 1 I 
^ I/B amH I »r# i& 5 1 5 3 b pfcfljyffiU 3X5KpAx 

-cw(Miyake et al., 1 9 9 6) CSwal i^>f h XZ.V U— — 
>yitpAxCAZ3&ifc„ ZLGDUX^ KDNAt, Ad 5 d 1 XCDNA 
-TPC^M^ti4S77'f7t- (F/wt) ©ffi^SI^T^y ^>f;i/XAx 
CAZ 3 -F/w t £#fc 0 iiftjfr&S ?>i:DN A-TPC&if§gU r*i£E 
coRUAsel "e-WWrbfefc©*:, HjHM2t'#^nfeWE AxKM-F/ 
a sMSHan** FDNA&C 1 a I £P a c I T"f2J$r L/fc%© £ 2 9 3 

mm^& h^yx7^?isayv&o fe&m »; ©ig#*re#ifc<£> y ^ - * £#lt 

a^M*:*^ fcfcj^o, E 1 AI^CI/jK-^ - 1 a c ZMAt^y N?:%o 

Z 3 - F/a s MS H a ti&fl-tffco 
[0 0 4 3] 

fcffi^fc, F/asMSHa^STf^'f^CM 
a) MSHRimtSl/hn')^^^^^-©^ 

H hCD^^y - V$WJj&A3 7 5 0iRNA3l)^#fc cDNA£f>^l/- h £ 
U MSHR&n-KtSliCN^^^^Y-No. 1 0 3 7 (@E#J 
St8) fcNo. 1 04 0 (gg#I##ll)> OT^&^-fT-No. 1 
0 3 8 (IS?rj#-S§- 9 ) tNo. 1 0 3 9 (fB#J#-^ 1 0 ) ScflJ^TftfiJil (RT — 
PCR&O U MSHR0cDNA»}^S:#fc o -etl^tlOD N AffiX * E c o 



2 1 
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R I/K p n I -e^JBftbT, pBluescript I ISK + 0EcoRI/ 

kp n i-y->f v\z^u--y^ht=.<D^^Mmn^WMht=. 0 r*i^e>, wmm 

BcoRI/Kpnl, C*i&KpnI/Not I T?*ft«l« U ffi IT, 
l/hD'J^WMfflO^^^FCpRx-bsr CShinoura et 
al., Human Gene Ther. 9 : 1 9 8 3 - 1 9 9 3 (1 9 9 
8) ] ©EcoRI/Not IiJ">f hA3A-h- 9>f $*-S/H P 

KpRxhMSHR^ifc. ro^x^ F&fflv^TAW (mm 

£ ^>K^9^ &3# #Aifcfl5. EPIffl*. X* • ^-f- * 1 9 9 9) 

\zmmo)^m^m^rMSH^miyhn^^ )]y^m^mm<D<i>cRi p/msh 

R£*tf3iLfc„ 

[0 0 4 4] 

b ) m s h r z-mmm-tz 293 m^mm^o)Mm^(D^m 

0CRI P/MSHR©@*±t*CDI/bn'?>f^?:2 9 3 jWlfilClSSSS* 
§Itia tJMSHR&HMtS 2 9 3/MSHR£H»fc£#;ko 

c) 2 9 3/MSHR5:i^F/a sMSHa^MSrf; ^X©*!!^ 
MS^T^y n/Xft&OfelZllVXm^&Z 9 3 *fflB§tf)ftfc> »J IC 2 9 3 

/MSHRM$:MV^F/a sMSHalUlTf; ?>f ;i/*<Z># # - 

2 9 3WJB^#&*bS*>f *-«tK:ib^T3^e> l 0|ffWv^^WJ:©*>f 

iftttv 2 9 SlBfi&ftofctfr&KlJt^^ 9 3/MSHR»JB 
frf fr* kfF/a sMSHafMl£; ?^Jl/;*(P«Sfe»*&g>tf KI^- 
J«$*5i«*6fe»fc#i&n6. r3*y, 2 9 3/MSHR*Hl&£?§i£LT;S 
v>*Ui, 2 9 3<Blfi%«^»^J:y : feSe>K:Wv%*>f *-©^>f^^*S:W«lT? 

[0 0 4 5] 



2 2 
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a) /s -Msnm^yy-i A-$yrt2nzzi- K-ts^x^ kdna©m 

|3-MSH$:a- FtSPCRM©^7>fY-No. 1 0 7 5 SrifL<^L 
(SE^J#-^ 1 2 ) 

No. 1075£No. 1092 (^09 2 JCfB^) S:^7>f bt, p 

SKI 1 + 6. 7Rnp&f>^U-htltPCRl:^, #e>*lfePCRg 
%&B amHUEc oRItMbt, pNEB 1 930BamHI/Eco 
£ R Iif-f Mc*n-^>yLfcm, &SfH#l£Btigbfco jJ-MSH&n-Kt 
SDNA»T/t£B amHI/Kpn ITf-flU fflU H«0j2T*#?,tlfepWE 6 
. 7R-F/a sMSHaCBamH I/Kp n I -9">f Mc^a-n^bTp 
WE 6 . 7R-F/ a sMSHblffc, $ tC 3 <E> E c oRIf-{ MC, pA 
xKMCEcoRII^ (#j25kbp) SrJ^^fnJlC^ n-->^l/t, pWE 
AxKM-F/a sMSHbn** FDNA&ffe. 
[0 0 4 6] 

b) jS-MSHi^T'fA-^STfy^^^OM 

HiSfeM2 il^CO^^-e. Ad 5 d 1 XODNA-TPCil pWEAxKM — 
F/asMSHb©DNA?:2 9 3|||iaiC^h7>^7i^ hi" -5 Zl £ iC J: »J . 
♦ 0 -MS nm^Vr^ A-^mMT^J V^JV^A d 5-F/a sMSHb£f£ 

/ a s m s h b mmv 4 jbxtfm tifc z n t>mm.z nr=. a 

[0 0 4 7 ] 

$ blzmMW3 tm&<Dj3&T\ AxCAZ 3 - F/wt ©DNA-TPCt 
pWEAxKM-F/a sMSHb©DNA£ 2 9 3 ij!fflJfSlC£ h =y >X y jc ? Jx 
•t^r^lCj:*;, ^If 1 a c Z 1/ jK- ^ - I^M* t -y h fcfcfr 
0 -MSHi^77^f;t-fiMM7r; ^>f ;i/XAxCAZ 3 - F 
/a sMSHb&Mlfc. F/a s M S H b ^MS©7 7>f;1-©DN AgE#J 
£@B#I##1 3 K^Lfc„ 
[0 0 4 8] 



2 3 
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• 



S'J>*- (PSASASASAPG 2 5) 5:ttS^o-MSH& 

vxl/s -msh0'j^ k©t^ ;mmFitfm<M& (/s -msh®'j^> k<z> 

0 fc^nftB***? e>J^£, GS U>^7- (GSGSGSGSGSGSH#f 2 7 ; /3 
-MSH<Z>y K©#-&&, C^ICS ^tcir U >^gjWitl£*xT £ 

a) GS U >7t7-$:n- FDNA©^ 

GSy>A-^a-Kt5^7>f7-No. 1 0 6 0 (6 1mer gg#I## 
14) $:gffclC^bfc 0 $ £>ICPCRMJS£^IC1-££&IC, No. 106 

0 J: y n F>©^ffi^b^5^7>f 7-N o. 1 0 9 8 (4 1 mer 
BB^I#^-1 5) ^tcK^mhtc. pSKII + 6. 7R-K20^f>^l^ 

- h £. LTS blZN o. 931 (Y o s h i d a et al. , 1 9 9 8 ICffi 
46 SB^J##16) tNo. 1 0 6 0tPCRH)SI:fiV>, fOPCRii^f 
# yzfls— h£:LT$£>lCN o. 931tNo. 1 0 9 8T*PCRM)SI:ffot„ 
[0 0 4 9] 

^©PCRl^^Hi n d l I I/B amHIT'MltpNEB 1 9 3{C? 

p - —Z/^flyX . i&ggBff] fitfg b fc & I :pWE6, 7R-F/asM S H a 

fcpWE6. 7R-F/asMSHb0AS'J > # - fc^tf X h o I / B a mH 

1 <£>DN A#r/t£, GS'J>3ij-^tfXhoI/BaiiiHI DNA^r^rlC^ 
tl^tlAtl#X.S3hlC J: »J, pWE6. 7R-F/g sMSHailpWE 6. 
7R-F/ g s HSHb -etl^tlOnx ^ KDNACEeoRI ^r-i V 
lCpAxKMyb^0E c o R I BUtJtT (l&25kbp) SrWR^Ifin? ? □ - — > 
SdillC <fc y, ftlftlpWEAxKM-F/g s MS H a h pWEAxKM- 
F/gsMSHb £#fco 
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• 



1 1 — 093263 



[0 0 5 0] 

b) GS U^^-Sr^-rSMSHgfe^-yr^A-^Mr^^^^^XCD^ 
a) tMLfcn^^ Ad 5 d lX«;^UAxCAZ3-F/wtft5(5 

MSHgfe-^7T-rA-^MMT-T r >'^-r;i/^4SS:^itT^fe 0 Ad 
5-F/gsMSHa, Ad 5-F/g sMSHb, AxCAZ3-F/gsM 
SHa, J&e>t;iCAxCAZ3-F/gsMSHbf*S 0 a±04lli, 

F/gsMSHafcF/g sMS H b©77>f A-^ n- Kt^jgggg^^tjt 
[0 0 5 1] 

^66#f7 K 2 1 V >^-5:ioMS T^A-^STt ^ tf-f 

iiHiA^6im Asi;>#-&vNLGsy>#-©j:e>&i 1-12 

# , ASU>A- (H7^;i) *fettGSV>A- (117^;i) IC2 5££ 
*©7^8£@B#J (ff3 77^;i) SriDiLfey >*-1?*Sa sK2 1 U 
- (BE^JS-^2 9) tg8K2iy>*- (K*f##3 1) Srffltltfli^t^ 

MLfe, 

a) a s K2 1 U £> tftC g s K2 1 U >^7-§:zi- K^S^X^ KD 

NA0M 

K2 1iJ>*-S:3-Kn7'5>fV-No. 1 0 8 9 ( 1 2 8 m e r MM 
##19) WcCMlfc. No. 1 0 8 9 £No. 1 0 9 2 <Dzf=5>( V- £ 
ffl^TpSKII + 6. 7Rnp$:^>^l/-McLTPCR i £&£f?V\ PC 
Rg#£E c o R I1M Mc^O-n^U Sfc£iB&J&«SLfc. 3*ltf)K2 
1 'J^-^n-KfSf^sBg 1 I Ifr£B amHUT'0DNABi/t 
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• 



&PWE6. 7R-F/a sMSHa, pWE6. 7R-F/ g sMSHa, p 
WE 6 . 7R-F/asMSHb, pWE6. 7R-F/g sMSHbOB am 
H I "9">f h -Mf Ai~-5 3. £ IC <fc o T, ftl^pWE 6. 7R-F/asK21 
MSHa, pWE6. 7 R - F/ g s K 2 1 M S H a , pWE6. 7R-F/a 
sK21MSHb, pWE6. 7 R-F/g sMSHb(D37$ KDNA5:#fe 
„ 3.*l£tf>K2 1 y >^-&^-tf7T-r^-$:n- K1-SHX$ KCEcoRI 
i^-T MC, pAxKMCDEcoRIi/t (I5l2 5kbp) ^WM^I^ * n - — > 
>f-tZ>Z.h\Z& y, -etl-^tlpWE AxKM-F/a s K2 1MSH a, P WE 
^ AxKM- F/g s K2 IMS H a, pWEAxKM-F/a sK2 lMSHb 
, pWEAxKM-F/g sK2 lMSHb©375 KDNA&ffe. 
[0 0 5 2] 

b) a s K2 1 VyjJ-tebZflZg s K2 1 U >*-l:tt-5MS Hi^7 7>f 

a) T'MtfenX^KDNA?:, A d 5 d 1 X©D N A- T P C Upk b 9 >X 
h-TSZliltCi; y, -etl^tlA d 5 - F/a s K 2 IMS H a, Ad5- 
F/g sK2 lMSHa, Ad 5-F/a s K2 lMSHb, Ad5-F/gs 
K2 lMSHbOrry^^^^ifitSZlfc^T^fc. Ad 5-F / a sK 
21MSHa, Ad 5-F/g s K2 lMSHa, Ad 5-F/a s K2 IMS 

# Hb, Ad5-F/gsK2 1MSHb077^fA-$:2-FtSi^©DNA 
IB^lfc J: Tf 3 - KtS7^ 7^02^ S:^ *l-?tlKW#-^ 2 0, 2 1, 2 2, 2 3 
IC^Lfco £fc|s?$tlCLT, AxCAZ3-F/wt0DNA-TPCil^h7 

y*?^? b~?2>Z£lZ£ y, ^g-ti^tl, AxCAZ3-F/a sK2 1MSH 

a, AxCAZ 3 -F/g s K 2 IMS H a, A x C A Z 3 - F / a s K 2 1 M 
SHb, AxCAZ3-F/asK21MS HbfflTf; 7>f;Ul:i3it5I 

[0 0 5 3] 
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[0 0 5 4] 

q xmm-r^m.DNA no. 924 

SB^J##3 : @E#I## 1 <DDNA*PCRX*i%mZl£€>t~lb<Z>1Z>*'7 ; 5'( V- 
iltt^t-S^DNA No. 93 3 

@B^rj§-^4 : I2#|#-!§- 1 ©D N A 3: P C R-eif $g2-fr&fc«><Z>y >^-fe y^zf=y 
-fT-tlTftffltS^DNA No. 9 34 

ME#I##5 : a — MSHiJit^TtryJ ^7>f )]/Zk(D7 7 4 Si — (DtHV A is 

=3- K'TSDNAS:PCR , t?itipg$itSfc«)©-fe>^^ , ^^V-il IT^ffltS 

MDNA No. 10 6 1 

n- KfSDN AZPCRXi%mZ J &Z>r=.8><DT>^ J £y*-7 : ?-4 
0 ffltSMDNA No. 109 2 

SS#I##7 : pWE6. 7 R-F/a sMSH a©fMS7 7>f 
&n-KtSDNA 

jS^f#-^^-J^MJ5-H^^#^ 1 - 1 5 4 frJ-R-fr&DNAfePCR-e 

it«i§$i±-5fci5?)(3[)-fe>xy^-f*7-i:bT^1-S-ir^DNA No. 103 7 
@B#I##9 : H hMSH^Cl 5 0-31 7^S£n- Kf5DNAS:PC 
RT*itfla$-&-6fc«)(Z)r>^"fe>X^"^>f V-fc LT^ffltS^DN A N o 
. 10 3 8 

SB?tI#^l 0 : thMSH^Ol 5 0-31 7 JggS: =r - K"T £ D N A £ P 
CR-T?if(lg2-fr£ IttMtS^DNA No. 1 

0 3 9 
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BB#I##1 1 : thMSH^ft01-l 54SiS:3-Kt6DNAS:PCR 

^m^^^t^^yy^^y^^^ v-i:uT«fflt6^DNA no. 

10 4 0 

@B#I#-^1 2 : 3 -MS Hfe J:tf 7f ; 9>f ^©7 7>f ^-©JK'J AJ/W 
S^DNANo. 10 7 5 

BE#I##1 3:pWE6. 7R-F/a sMSHb©|g||i7 7^/t-^>;^ 
KtSDNA 

^K&3- Ft«DNA&PCRT«*B3*Sfefc©7>^1z>:*:7*^'f'^-fc 
bttfflt^DNA No. 10 60 

^ K"T*DNA&PCRT?ieiiS**fc«>©r>^"fe>^^ , 9 > f^-^ 
ITftMtfi^DNA No. 109 8 

@B#I##1 6 : 5S7f; ^^;i/^©"7 T >f A-©— «Si3 £t*G S 'J >^J-^^ 
^ KtSDNA&PCRT?WIS1tr5fc*©*>*^^--fck*Ct£ 

ffitSWNA No. 93 1 

BB50##1 7:pWE6. 7R-F/g sMSHa©SEHa77>f^-*>^ 
# Rfc3-Kt5DNA 

8:pWE6. 7R-F/g s M S H b ©HS7 T <i # ? 

II:3-Ft5DNA 



@B#1##2 0:pWE6. 7R-F/asK2 lMSHaO«J@77>fA-* 
>/t*jSt&3- KtSDNA 

Bi#l#-£2 1 : pWE 6. 7R-F/gsK2 lMSHa©«Sl77'fA-d» 
>;^f^2- FtSDNA 

IJ^jft 22 :pWE6. 7R-F/asK2 1 M S H b ©^M®7 7-f^ - ^ 
>^^3R&3- FtSDNA 



-illTWS^DNA No. 10 89 
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U#f#-if2 3:pWE6. 7R-F/gsK2 lMSHbO^Ml77>f^-^ 

yAtnz^- KtSDNA 

BB#I##2 4 : AS'J >#-£:3- FtSDNA 

BB#I#-Jf 2 5 : A S V y^}-^zf^ K 

BB#J##2 6 : GS'J >;*7-£:3- KtSDNA 

2 7 : G S y yti-izf* K 

BH#J#-^2 8 : a s K 2 1 U y%-Zn- FtSDNA 
29:asK2iy K 
^ aB^ll#^3 0 : g s K 2 1 'J >^j-$:zi- K-TSDNA 
BB#J##3 1 : g s K 2 1 y yjj-^zf?- K 

SB^J##3 2 : pWE 6. 7R-F/a sMSHa|C3- K3*l£^MM7 7>f 
@B#I##3 3 : pWE 6. 7R-F/a sMSHblCH- F $ *l £ 7 7 -f 

ffl#I#-t3 4 : pWE 6. 7 R-F/g sMSHalCn- F£*l<5^M?7 7-f 

A-ftyjitm 

SJ*0#-&3 5 : pWE 6. 7R-F/g sMSHMCn - F^ftS^MM^ 7-f 

n-*yW9L 

4) S?!lSf 3 6 : pWE6. 7R-F/a sK2 lMSHalCn-K^ii^I^I 

®J#J#-^-3 7 : pWE6. 7R-F/g sK2 1 M S H a &C=r- KStl*S5MS 

ffi^Q##3 8 : pWE 6. 7R-F/a sK2 lMSHbtn- K3*l*3EM! 

B8»J##3 9 : pWE 6. 7 R-F/g s K2 lMSHb{C3- K 3*1* 3^3! 
7 7 -f 

[0 0 5 5] 
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# 5p 1 1-093263 
SEQUENCE LISTING 

<H0> Juridical Foundation, Japanese Foundation For Cancer Research 

<120> vector for gene therapy of nalignamt melanoma, with use of virus h 
aving MSH fused protein. 

<130> H11-0241J2 

<160> 39 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 166 
<212> DHA 

<213> Artificial Sequence 
<220> 

<223> DM coding a part of adenovirus type 5 fiber, AS linker peptide an 
d a-HSH. 
gaa Glu 

<220> 

<221> CDS 
<222> (3).. (113) 

<400> 1 

gg gaa ttc teg agt tac act ttt tea tac att gec caa gaa cca tea 47 



ffifE# 2000-3021313 





1 1—093263 

Glu Phe Ser Ser Tyr Thr Phe Ser Tyr He Ala Gin Glu Pro Ser 
1.5 10 15 

gcc tec gca tct get tec gee cct gga tec tac tec atg gag cac ttc 95 
Ala Ser Ala Ser Ala Ser Ala Pro Gly Ser Tyr Ser Met Glu His Phe 

20 25 30 

cgc tgg ggc aag ccg gtg taaagaatcg tttgtgttat gtttcaacgt 143 
Arg Trp Gly Lys Pro Val 
35 

gtttattttt caattgaatt ccc 166 



<210> 2 
<211> 126 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 924 used as temprate for PCR anplification of DNA 
sequence No.l. 

<400> 2 

cgttgaaaca taacacaaac gattctttac accggcttgc cccagcggaa gtgctccatg 6.0 

gagtaggatc caggggcgga_ ageagatgeg gag gctgatg gttcttgggc aatetatgaa 120 

aaagtg 126 



<210> 3 
<211> 39 
<212> DNA 



ffifflE4# 2000-3021313 



i 1 — 093263 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 933 used as sense priner for PCR amplification of 
DM sequence No.l. 

<400> 3 

gggaattctc gagttacact ttttcataca ttgcccaag 39 



<210> 4 
<211> 49 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 934 used as anti sense priner for PCR anplif icatio 
n of DNA sequence No.l. 

<400> 4 

gggaattcaa ttgaaaaata aacacgttga aacataacac aaacgattc 49 



<210> 5 
<211> 76 
<212> DNA 

<213> Artificial Sequence 
<220> 



ffiH4# 2000-3021313 




11—093263 




<223> synthetic DNA No. 1061 used as sense primer for PCB amplification o 
f DNA coding a-MSH and adenovirus fiber poly A signal. 

<400> 5 

cgggatccta ctccatggag cacttccgct ggggcaagcc ggtgtaagtc gacaagaata 60 
aagaatcgtt tgtgtt 76 

<210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1092 used as antisense primer for PCE anplificati 
on of DNA coding a-MSH and adenovirus fiber poly A signal. 

<400> 6 : 

cggaattcat ggcgccatgt ttaatcagag gt 32 



<210> 7 
<2U> 1818 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6.7R-F/asMSHa 



<220> 



3 3 ffiIE4f 2000-3021313 





1 1 — 093263 



<221> CDS 

<222> (1)..(1815) 

<400> 7 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 



tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 



96 



ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 



144 



ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 



192 



aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 
Lys Met. Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 

65 70 75_ 8JL 



240 



caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 



ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 336 



ffifElf 2000-3021313 





#3* 11—09 3 263 



lie Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gec gec gca cct eta atg gtc gcg ggc aac aca etc ace 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gec ccg eta ace gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 



gee acc caa gga cec etc aca gtg tea gaa gga aag eta gee ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 



aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

ttg 576 
Leu 



aaa gag cec att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 



gec tea ccc. cct eta act act gee act ggt age ttg ggc att gac 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp 
180 185 190 



ffiH4# 2000-3021313 




210 



215 



# 5p i 1-093263 



220 



ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



720 



gga gec ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



768 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 



816 



agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gec cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe lie Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295. 300 

-aaa-ggc-ctt-tac-±tg-ttt_aca-gC-tJbca_aac aat tec aaa aag ctt gag 960 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gee ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 



2 0 0 0- 



3 0 2 1 3 1 3 



#3£ 11 — 093263 



gcc att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Fhe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gcc att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala lie Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 

Lys^sp^4a^-Ly^^u-Thr— Leu Val Leu Thr T.ys Cys Gly Ser Gin Tie , 

420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 



3 7 
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mm i 1-09326 ^ 



tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

ttt atg cct aac eta tea get tat cca aaa tet cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 



aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gec acc teg agt tac act ttt tea 1728 



2000-30213 




#5p i 1—093263 



His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

tac att gcc caa gaa cca tea gec tec gca tct get tec gec cct gga 1776 
Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 



tec tac tec atg gag cac ttc cgc tgg ggc aag ccg gtg taa 
Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 



1818 



<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1037 used as sense primer for PCE amplification o 
f DNA coding human MSH receptor residue 1-154. 

<400> 8 

gggaattcac catggctgtg cagggatccc agagaagact 40 



<210> 9 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



ffilE# 2000-3021313 
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i 1-09326 
<220> 

<223> synthetic DNA No;1038 used as antisense primer for PCR amplificati 
on of DNA coding human MSH receptor residue 150-317. 

<400> 9 

gggaattcac caggagcatg tcagcacctc ctt 33 



<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No.1039 used as sense primer for PCR amplification o 
f DNA coding human MSH receptor residue 150-317. 

<400> 10 

ctgcggtace acagcatcgt gaccctg .27 
<210> 11 

<211> 27 j 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1040 used as antisense primer for PCR amplificati 
on of DNA coding human MSH receptor residue 1-154. 



ffifE# 2000-3021313 
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<400> 11 

gctgtggtac cgcagtgcgt agaagat 2 ' 

<210> 12 
<211> 107 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1075 used as sense primer f or PCR amplification o 
f DNA coding /?-MSH and adenovirus fiber poly A signal. 

<400> 12 

cgcggatccg ccgagaagaa ggacgagggc ccctacagga tggagcactt ccgctggggc 60 
agcccgccca aggactaagt cgacaagaat aaagaatcgt ttgtgtt 107 



<210> 13 * ■ 
<211> 1848 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> DNA coding a modified fiber protein of pWE6.7R-F/asMSHb 

<220> 
<221> CDS 



4.1 



ffiH4#2 0 0 0-302 



#3p. i i-0 9 3 2 6 r 

<222> (1)..(1845) 
<400> 13 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 .30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 336 
lie Asn Lea Glu lie Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
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100 



105 



110 



act gtg get gec gec gca cct eta atg gtc gcg ggc aac aca etc acc 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 



384 



atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 



432 



gee acc caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 



480 



aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 



528 



gec tea ccc cct eta act act gee act ggt age ttg ggc att gac ttg 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 



576 



aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 



Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 



ajSE# 2000-3021313 
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9 



ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



720 



gga gec ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



768 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 



816 



agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



864 



ggc cct ctt ttt ata aac tea gee cac aac ttg gat att aac tac aac 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 



912 



aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser L ys Ly s Lmi filn 
305 310 315 320 



960 



gtt aac eta age act gee aag ggg ttg atg ttt gac get aca gee ata .1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala lie 
325 330 335 



ffifflE# 2000-3021313 
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gcc att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Pbe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa atl ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

age aca ggt gcc att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg ace aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Sep Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 



tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 



2000-3021313 



11 — 09326 



• 



Ser Gly Thr Val Gin Ser Ala His Leu lie lie Arg Phe Asp Glu Asn 
450 455 460 



gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 48.0 



1440 



aga aat gga gat ctt act gaa ggc aca gee tat aca aac get gtt gga 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 



1488 



ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gec 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
. 500 505 510 



1536 



aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 
Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 



1584 



cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 
Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 . 



1632 



aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560. 



1680 



cac aac tac att aat gaa ata ttt gec acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu lie Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
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565 570 575 

tac att gcc caa gaa cca tea gec tec gca tct get tec gec cct gga 1776 
Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

tec gcc gag aag aag gac gag ggc ccc tac agg atg gag cac ttc cgc 1824 
Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg 
595 600 605 

tgg ggc age ccg ccc aag gac taa 1848 
Trp Gly Ser Pro Pro Lys Asp 
610 615 



<210> 14 
<211> 61 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1060 used as ant i sense primer for PCS amplificati 
on of DNA coding a part of adenovirus type 5 fiber and GS linker peptide 



<400> 14 

egggatccag atccagaacc actaccactt ccagaacctt c.ttgggcaat gtatgaaaaa 60 
g 61 

4 7 ffifflE# 2000-3021313 
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<210> 15 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1098 used as antisense primer for PCR amplificati 
on of DNA coding a part of adenovirus type 5 fiber and GS linker peptide 

• 

<400> 15 

cgtgtggatc cgctgccaga accactacca cttccagaac c 41 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 931 used as sense primer for PCR amplification of 
DNA coding a part o f— adenovi rus type 5 fiber and GS linker peptid e^ 

<400> 16 

ggcctttact tgtttacagc '20 
<210> 17 - 



4 8 
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• 



11-093263 



<211> 1818 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pV£6.7R-F/gsHSHa 

<220> 

<221> CDS 

<222> (1)..(1815) 

<400> 17 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
15 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 



ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 

50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
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Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 



caa aat gta acc act gtg age cca cct etc aaa aaa ace aag tea aac 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 



288 



ata aae ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 
lie Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 no 



336 



act gtg get gec gee gca cct eta atg gtc gcg ggc aac aca etc acc 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 



384 



atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 



432 



gee acc caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 



480 



aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 



gee tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
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180 



185 



190 



aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tae ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 



672 



ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



720 



gga gec ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



768 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 



816 



agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



864 



ggc cct ctt ttt ata aac tea gec cac aac ttg gat att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 
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aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 . 310 315 320 



960 



gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gee ata 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 



1008 



gee att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 
Ala He Ash Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



1056 



aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 



1104 



tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 



1152 



age aca ggt gee att aca gta gga aac aaa aat aat gat aag eta act 
Ser Thr Gly Ala lie Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 



1200 



ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leii Asn Ala Glu 
405 410 415 
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aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 
lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 



1296 



ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 



1344 



tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 46Q 



1392 



gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 



1440 



aga aat gga gat ctt act gaa ggc aca gee tat aca aac get gtt gga 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 . 490 495 



1488 



ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 

500 505 5 W 

aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 



cct gta aca eta ace att aca eta aac ggt aca cag gaa aca gga gac 1632 
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Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gec acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phc Ser 
565 570 575 

tac att gec caa gaa ggt tct gga agt ggt agt ggt tct ggc age gga 1776 
Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

tec tac tec atg gag cac ttc cgc tgg ggc aag ccg gtg taa 1818 
Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 



<210> 18 
<211> 1848 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6.7R-F/gsMSHb 
<220> 
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<221> CDS 

<222> (1)..(1845) 

<400> 18 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val leu Ser 

35 40 . 45 • 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 so 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 

65 70 ; an 



caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys lys Thr Lys Ser Asn 
85 go 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 336 
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He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 



act gtg get gec gec gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
M5 120 125 

atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser lie 
130 135 140 

gec acc caa gga ccc etc aca gtg tea gaa gga aag eta gee ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 . 170 175 

gec tea ccc cct eta act act gee act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly lie Asp Leu 
180 185 190 



aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 



2000-3021313 
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210 215 220 

ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Lea Gin Thr lys Val Thr 
225 230 235 240 

gga gec ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

ggc cct ctt ttt ata aac tea gec cac aac ttg gat ,att aac tac aac 912 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 

aaa_ggc_c.tt_tac_t±g_tAt_aca-gc.t-tna aac aat tnc aaa aag ctt gag 960 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gec ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 
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P 



gcc att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



1056 



aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 
Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
355 360 .365 



1104 



tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 



1152 



age aca ggt gcc att aca gta gga aac aaa aat aat gat aag eta act 
Ser Thr Gly Ala lie Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 



1200 



ttg tgg ace aca cca get cca tct cct aac tgt aga eta aat gca gag 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 



1248 



aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 
Lys Asp Ala Lys Leu-Thr Len Val^Leu Thr Lys C y s Gly Ser Glu Il e~ 
420 425 430 



1296 



ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 
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tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 
Ser Gly Thr Val Gin Ser Ala Bis Leu lie He Arg Phe Asp 61u Asn 
450 455 460 



1392 



gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 



1440 



aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 



1488 



ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gec 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



1536 



aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 
Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 



1584 



cct gta aca eta ace att aca eta aac ggt aca cag gaa aca gga gac 
Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 



1632 



aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 



cac aac tac att aat gaa ata ttt gec acc teg agt tac act ttt tea 1728 
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His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

tac att gcc caa gaa ggt tct gga agt ggt agt ggt tct ggc age gga 1776 

Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

tec gcc gag aag aag gac gag ggc ccc tac agg atg gag cac ttc cgc 1824 

Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg 
595 600 605 



tgg ggc age ccg ccc aag gac taa 
Trp Gly Ser Pro Pro Lys Asp 
610 615 



1848 



<210> 19 
<211> 128 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA No. 1089 used as sense primer for PCR amplification o 
f DNA coding K21 linker peptide. 

<400> 19 

ceggaattea gatctggatc taagaagaag aagaagaaaa agaagaaaaa gaagaagaag 60 

aaaaaaaaga agaagaaaaa gaaaggatcc taagatatcg tcgacaagaa taaagaatcg 120 

tttgtgtt 128 
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<210> 20 
<211> 1893 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6.7R-F/asK21MSHa 
<220> 

<221> CDS . 
<222> (1)..(1890) 

<400> 20 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 48 
Met Lys Arg Ala Arg. Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 .25 30 

ttt gta tec ccc aat g gg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 192 
Leu Arg Leii Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
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50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 240 
Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ala aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 336 
He Asn Leu Glu lie Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gec gee gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gec ccg eta acc gtg cac gac tpc aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gee acc caa gga ccc etc aca gtg tea gaa gga aag. eta gec ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 
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gcc tea ccc cct eta act act gee act ggt age ttg ggc att gac ttg 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly lie Asp Leu 
180 185 190 



576 



aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



624 



get cct ttg cat gta aca gac gac eta aac act ttg ace gta gca act 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 



672 



ggt cca ggt gtg act att aat aat act. tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



720 



gga gcc ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



768 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly Gly Leu Arg lie Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 



816 



agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 
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9 



ggc cct ctt ttt ata aac tea gec cac aac ttg gat att aac tac aac 
61 y Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 



912 



aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 
Lys Gly Leu Tyr Lea Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 



960 



gtt aac eta age act gee aag ggg ttg atg ttt gac get aca gec ata 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala lie 
325 330 335 



1008 



gee att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



1056 



aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 



1104 



tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 
Ser Asn Lys Ala Met Val Pro. Lys Leu Gly Thr Gly Leu Scr Phe Asp 
370 375 380 



1152 



age aca ggt gec att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 



ttg tgg ace aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
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Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 



aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 



1296 



ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro fie 
435 440 445 



1344 



tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 



1392 



gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Ash Phe 
465 470 475 4g0 



1440 



aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 



ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa ac* gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 



ffil£# 2000-3021313 



11-0932 6 



515 



520 



525 



cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 
Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr 61n Glu Thr Gly Asp 
530 535 540 



1632 



aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 



1680 



cac aac tac att aat gaa ata ttt gee acc teg agt tac act ttt tea 
His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 



1728 



tac att gec caa gaa cca tea gec tec gca tct get tec gec cct gga 
Tyr lie Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 



1776 



tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 



1824 



aaa aaa aag aag aag aaa aag aaa gga tec tac tec atg gag cac ttc 1872 



Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 



cgc tgg ggc aag ccg gtg taa 
Arg Trp Gly Lys Pro Val 
625 630 



1893 



HiUn 2000-3021313 
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<210> 21 
<211> 1893 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6.7E-F/gsK21MSHa 

<220> 

<221> CDS 

<222> (1)..(1890) 

<400> 21 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat. cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 96 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

_ttt_ gta tec ccc a a.t_ggg_tt.t-ca a g a g a gt ccc cct ggg g ta-ctc-te4— 444 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 



ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 



192 
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50 



55 



60 



aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 
Lys Met Gly Asn Cly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 



240 



caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 



288 



ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gee eta 
lie Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 



336 



act gtg get gec gec gca cct eta atg gtc gcg ggc aac aca etc acc 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 



384 



atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 



432 



gec acc caa gga ccc etc aca g t g tea gaa g ga aag ota 
Ala Thr Gin GlyTro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 



aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr lie Thr 
165 170 175 



528 



2000-3021313 



11—093263 




gcc tea ccc cct eta act act gee act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg .624 
Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 



672 



ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



720 



gga gcc ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



768 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 
Gly^iy^eu-AFg-I-le-Asp Ser Gln-Asn Arg Ai 

260 265 270 



816 



agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



864 



ffi!£#2 000-3021313 



#^ 1 1 — 0 9 3 2 



ggc cct ctt ttt ata aac tea gec cac aac ttg gat att aac tac aac 912 
(Sly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 

aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 960 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gec ata 1008 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala lie 
325 330 335 

gec att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 1056 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 1104 
Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 

370 375 380 ' 

age aca ggt gec att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 



2000-3021313 



11—093263 



Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Ly S Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 .440 445 



tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 



1392 



gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 



ttt atg cct aac eta tea get tat cca aaa tct pac ggt aaa act gec 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 



2000-3021313 



1 1 — 0932 6' 



515 



520 



525 



cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 
Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 



1632 



aca act cca agt gea tac tct atg tea ttt tea tgg gac tgg tct ggc 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 



1680 



cac aac tac alt aat gaa ata ttt gee acc teg agt tac act ttt tea 
His Asn Tyr lie Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 



1728 



tac att gee caa gaa ggt tct gga agt ggt agt ggt tcL ggc age gga 
Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 



1776 



tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 1824 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

aaa aaa aag aag aag aaa aag aaa gga tec tac tec atg gag cac ttc 1872 
Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 

cgc tgg ggc aag ccg gtg taa ~ 1893 

Arg Trp Gly Lys Pro Val 
625 630 



mi£4# 2000-3021313 




4$3p 11-093263 



<210> 22 
<211> 1923 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6.7R-F/asK21MSHb 

<220> 

<221> CDS 

<222> (1)..(1920) 

<400> 22 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc gtg tat cca 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
l ' 5 io 15 

tat gac acg gaa acc ggt cct cca act gtg cct ttt ctt act cct ccc 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 



48 



96 



ttt gta tec ccc aat ggg~ttt caa-gag-agt~ccc-cct ggg gla ulc tc t — 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 



ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 



192 



ffitE#2 000-3021313 



#f 1 1-0 9 3 2 6^ 



50 55 60 

aaa atg ggc aac ggc etc tct ctg gac gag gee ggc aac ctt acc tec 240 
Lys Net Gly Asn Gly Leu Ser Leu Asp 61u Ala Gly Asn Leu Thr Ser 
65 70 . 75 80 

caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 288 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 336 
lie Asn Leu Glu lie Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

act gtg get gee gec gca cct eta atg gtc gcg ggc aac aca etc acc 384 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 432 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

gec acc caa gga ccc etc aca gtg tea gaa gga aag eta gec ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 
Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 



ffi!E4$ 2000-3021313 



11—093263 



gcc tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly lie Asp Leu 
180 185 190 



576 



aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 
Lys Gin Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



624 



get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 



672 



ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 



720 



gga gcc ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
2 45 250 255 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Le^+e~fceu^ S p-Vai 

260 265 270 



agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga eag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



ffi|E# 2000-3021313 



1 1—09326 



ggc cct ctt ttt ata aac tea gec cac aac ttg gat att aac tac aac 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn. 
290 . 295 300 



912 



aaa ggc ctt tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 



960 



gtt aac eta age act gee aag ggg ttg atg ttt gac get aca gec ata 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala fhr Ala He 
325 330 335 



1008 



gec att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 
Ala lie Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



1056 



aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 
Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
355 360 365 



1104 



tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 
Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 



1152 



age aca ggt gec att aca gta gga aac aaa aat aat gat aag eta adt 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 



ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 



ffif£4# 2000-3021313 



# ¥ 11-093263 




Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Uys Arg Leu Asn Ala 61 u 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

.ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 

Leu Ala Thr Val Ser Val Leu Ala Val lys Gly Scf Leu Ala Pro lie 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu lie He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 1488 
Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 

-485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



aaa agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 



ffi|E# 2000-3021313 



#3j2 i 1—09326 



P 



Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 



.cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 
Pro Val Thr Lea Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 



1632 



aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 • ' 555 560 



1680 



cac aac tac att aat gaa ata ttt gec acc teg agt tac act ttt tea 
His Asn Tyr lie Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 



1728 



tac att gec caa gaa cca tea gec tec gca tct get tec gec cct gga 
Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 



1776 



tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 



1824 



aaa aaa aag aag aag aaa aag aaa gga tec gec gag aag aag gac gag 1872 
Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 



ggc ccc tac agg atg gag cac ttc cgc tgg ggc age ccg ccc aag gac 1920 
Gly Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 



miE# 2000-3021313 



4#¥ i 1-093263 



625 630 635 640 

taa 1923 

<210> 23 
<211> 1923 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding a modified fiber protein of pWE6.7R-F/gsK21MSHb 

<220> 

<221> CDS 

<222> (1).,(1920) 

<400> 23 

atg aag cgc gca aga ccg tct gaa gat acc ttc aac ccc. gtg tat cca 48 
Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 



~tat~gac aeg gaa acc ggt cct cca act gtg cct ttt ctt act e et-eec — 96— 
Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

ttt gta tec ccc aat ggg ttt caa gag agt ccc cct ggg gta etc tct 144 
Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 



ffil£# 2000-3021313 



#5£ 11-093263 



ttg cgc eta tec gaa cct eta gtt acc tec aat ggc atg ctt gcg etc 
Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 



192 



aaa atg ggc aac ggc etc tct ctg gac gag gec ggc aac ctt acc tec 
Lys Met Gly Asn. Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 



240 



caa aat gta acc act gtg age cca cct etc aaa aaa acc aag tea aac 
Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 



288 



ata aac ctg gaa ata tct gca ccc etc aca gtt acc tea gaa gec eta 
He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 



336 



act gtg get gee gec gca cct eta atg gtc gcg ggc aac aca etc acc 
Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 



384 



atg caa tea cag gec ccg eta acc gtg cac gac tec aaa ctt age att 
Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser lie 
130 135 140 



432 



gee acc caa gga ccc etc aca gtg tea gaa gga aag eta gec ctg caa 480 
Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 



aca tea ggc ccc etc acc acc acc gat age agt acc ctt act ate act 528 



aJH# 2000-3021313 



1 1 — 093263 



Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr lie Thr 
165 170 175 

gcc tea ccc cct eta act act gec act ggt age ttg ggc att gac ttg 576 
Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

aaa gag ccc att tat aca caa aat gga aaa eta gga eta aag tac ggg 624 
Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

get cct ttg cat gta aca gac gac eta aac act ttg acc gta gca act 672 
Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

ggt cca ggt gtg act att aat aat act tec ttg caa act aaa gtt act 720 
Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 , 240 

gga gcc ttg ggt ttt gat tea caa ggc aat atg caa ctt aat gta gca 768 
Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



gga gga eta agg att gat tct caa aac aga cgc ctt ata ctt gat gtt 816 
Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

agt tat ccg ttt gat get caa aac caa eta aat eta aga eta gga cag 864 
Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 



ffifE#2 000-3021313 



11 — 093263 



275 



280 



285 



ggc cct ctt ttt ata aac tea gec cac aac ttg gat att aac tac aac 
Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 



912 



aaa ggc ett tac ttg ttt aca get tea aac aat tec aaa aag ctt gag 
Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 



960 



gtt aac eta age act gec aag ggg ttg atg ttt gac get aca gec ata 
Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala lie 
325 330 335 



1008 



gee att aat gca gga gat ggg ctt gaa ttt ggt tea cct aat gca cca 
Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



1056 



aac aca aat ccc etc aaa aca aaa att ggc cat ggc eta gaa ttt gat 
Asn Thr Asn Pro Leu Lys Thr Lys I le Gly His Gly Leu Glu Phe Asp 
355 360 365 



1104 



tea aac aag get atg gtt cct aaa eta gga act ggc ctt agt ttt gac 1152 
Scr Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Scr Phe Asp 
370 375 380 



age aca ggt gee att aca gta gga aac aaa aat aat gat aag eta act 1200 
Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 



ffiSE# 2000-3021313 



i 1—093263 

ttg tgg acc aca cca get cca tct cct aac tgt aga eta aat gca gag 1248 
Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn.Cys Arg Leu Asn Ala Glu 
405 410 415 

aaa gat get aaa etc act ttg gtc tta aca aaa tgt ggc agt caa ata 1296 
Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

ctt get aca gtt tea gtt ttg get gtt aaa ggc agt ttg get cca ata 1344 
Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

tct gga aca gtt caa agt get cat ctt att ata aga ttt gac gaa aat 1392 
Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

gga gtg eta eta aac aat tec ttc ctg gac cca gaa tat tgg aac ttt 1440 
Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

aga aat gga gat ctt act gaa ggc aca gec tat aca aac get gtt gga 1488 

Arff Asn fil.y Asp T.rii Thr Bin Rly Thr Ala Tyr Thr Asn Ala Val Gly 

485 490 495 

ttt atg cct aac eta tea get tat cca aaa tct cac ggt aaa act gee 1536 
Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



ffi|E# 2000-3021313 



#3* 1 1 — 09326 W 

aaa. agt aac att gtc agt caa gtt tac tta aac gga gac aaa act aaa 1584 
Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

cct gta aca eta acc att aca eta aac ggt aca cag gaa aca gga gac 1632 
Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

aca act cca agt gca tac tct atg tea ttt tea tgg gac tgg tct ggc 1680 
Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

cac aac tac att aat gaa ata ttt gec acc teg agt tac act ttt tea 1728 
His Asn Tyr He Asn Glu lie Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

tac att gec caa gaa ggt tct gga agt ggt agt ggt tct ggc age gga 1776 
Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

tct gga tct aag aag aag aag aag aaa aag aag aaa aag aag aag aag 1824 
Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 .600 605 



aaa aaa aag aag aag aaa aag aaa gga tec gec gag aag aag gac gag 1872 
Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 

ggc ccc tac agg atg gag cac ttc cgc tgg ggc age ccg ccc aag gac 1920 



8 4. 



tfiSE# 2000-3021313 



11—093263 



GLy Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 
625 « 3 ° 635 640 



taa 

1923 



<210> 24 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding AS linker 

<220> 
<221> CDS 
<222> (1)..(33) 

<400> 24 

cca tea gec tec gca tct get tec gec cct gga 33 
Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Giy 
1 5 Id 



<210> 25 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 



ffil£# 2000-3021313 



1-0 9 3 2 6' 



<223> AS linker peptide 
<400> 25 

Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
1 5 10 



<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding GS linker 

<220> 
<221> CDS 
<222> (1)..(33) 

<400> 26 

ggt tct gga agt ggt agt ggt Lcl ggc age gga 33 
Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 

1 5 10 



<210> 27 
<211> 11 
<212> PET 

<213> Artificial Sequence 



ttiUftZ 000-3021313 



1 1—093263 



<220> 

<223> GS linker peptide 
<400> 27 

Gly Sep Gly Ser Gly Ser Gly Ser Gly Ser Gly 
1 5 io 



<210> 28 
<211> 108 
<212> SNA 

<213> Artificial Sequence 
<220> 

<223> DNA coding asK21 linker 

<220> 
<221> CDS 
<222> (1)..(108) 

<400> 28 

cca tea gec tec gca tct get tec gec cct gga tct gga tct aag aag 48 

Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly Ser Gly Ser Lys Lys 
1 5 io 15 

aag aag aag aaa aag aag aaa aag aag aag aag aaa aaa aag aag aag 96 
Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
20 25 30 



2000-3021313 



#5p i 1 — 0932 6^ 



aaa aag aaa gga 
Lys Lys Lys Gly 
35 



108 



<210> 29 
<211> 36 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> asK21 linker peptide 
<400> 29 

Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly Ser Gly Ser Lys Lys 
1 5 10 15 

Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
20 25 30 

Lys Lys Lys Gly 
35 



<210> 30 
<211> 108 
<212> DNA 

<213> Artificial Sequence 



ffif£# 2000-3021313 



i 1—093263 



<220> 

<223> DNA coding gsK21 linker 

<220> 
<221> CDS 
<222> (1)..(108) 

<400> 30 

ggt tct gga agt ggt agt ggt tct ggc age gga tct gga tct aag aag 48 
Giy Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Lys Lys 
1 5 10 15 



aag aag aag aaa aag aag aaa aag aag aag aag aaa aaa aag aag aag 96 
Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
20 25 30 



aaa aag aaa gga 
Lys Lys Lys Gly 
35 



108 



~<2W~31 

<211> 36 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> gsK21 linker peptide 

8 9 m®# 2000-3021313 



0 9 3 2 



<400> 31 

Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Lys Lys 
15 10 15 

Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
20 25 30 

Lys Lys Lys Gly 
35 

<210> 32 
<211> 605 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6.7R-F/asMSHa 
<400> 32 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 



Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 



Hitit^ 2000-3021313 



1 1—093263 




Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp €lu Ala Gly Asn Leu Thr Ser 
65 70 75 . 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leii Thr Val Thr Ser Glu Ala Leu 
100 105 no 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
U5 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu 61y Lys Leu Ala Leu Gin 
145 150 155 160 



Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr lie Thr 
165 170 175 



Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 igo 



Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
I 95 . 200 205 



ffiSE#2 000-3021313 



#5p i 1-09326 



Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 



Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu. Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
: . 325- 330 — 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
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355 



360 



365 



Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 ' 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 



Gly Val leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 

465 -470^ 475 _ 480 



Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 



Phe Met Pro Ash Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 f 505 510 



fflfE# 2000-3021313 
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Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 



<210> 33 
<211> 615 
<212> PET 

<213> Artificial Sequence 



<220> 

<223> a modified finer protein encoded in pWE6.7R-F/asMSHb 
<400> 33 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 



9 4 ffiS#200O-30213l3 



1 1—093263 



10 



15 



Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 • 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leii Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 .90 95 

He Asn Leu Glu lie Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 



Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 

115 120 125 



Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 



Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 



2000-3021313 



11—093263 



Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu lie Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 



Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 



ffifE#2 000-3021313 




11-093263 



Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 



Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
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465 



470 



475 



480 



Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr lie Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr lie Asn Glu lie Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 57a 575 

Tyr lie Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 



Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr Arg Met Glu His Phe Arg 
595 600 605 



Trp Gly Ser Pro Pro Lys Asp 
610 615 



2000-3021313 





1 1-093263 



<210> 34 
<211> 605 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6.7R-F/gsMSHa 
<400> 34 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

i 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 

65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 

9 9 ffit£#2 O O O - 3 O 2 1 3 1 3 
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100 



105 



110 



Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 

210 215 220 

Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 



10 0 
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Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe lie Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 



Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 



Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 



10 1 
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Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu lie He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 

465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 

530 535 540 ' : 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 

545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 



10 2 
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565 570 575 

Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 . 590 

» 

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val 
595 600 605 



<210> 35 
<211> 615 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> a nodified fiber protein encoded in pWE6.7R-F/gsMSHb 
<400> 35 

Het Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 . 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 



Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 



10 3 
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Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 no 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

MaTSer^Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly lie Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leii Asn Thr Leu Thr Val Ala Thr 

10 4 ffifflE# 2000-3021313 
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210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp lie Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 

325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
355 360 365 



10 5 
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Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 , 520 525 
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Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn. Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

Ser Ala Glu Lys Lys Asp Glu Gly Pro Tyr.Arg Met Glu His Phe Arg 
595 600 605 

Trp Gly Ser Pro Pro Lys Asp 
610 615 



<210> 36 
<211> 630 

<212>JPKL 



<213> Artificial Sequence 
<220> 

<223> a Modified fiber protein encoded in pWE6.7R-F/asK21MSHa 
<400> 36 
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Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asa Pro Val Tyr Pro 
15 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 HO 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 



Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 



Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 .150 155 160 
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Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr lie Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 



Ser_TyrJPjo_Phe_AsD^Ala_Gln Asn Gin T,a« Asn t.ph Arg t.a« r T ] y G in 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 



10 9 
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305 



310 



315 



320 



Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 



Ala lie Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



^ Asn Thr Asn Pro Leu Lys Thr Lys He Gly His Gly Leu Glu Phe Asp 

355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
# 405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 

42 0 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He lie Arg Phe Asp Glu Asn 
450 455 460 



110 
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Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Sor Phe Sor Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr He Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 



Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 
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Arg Trp Gly Lys Pro Val 
625 630 



<210> 37 
<211> 630 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6.7R-F/gsK21MSHa 
<400> 37 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 



Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 



112 
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Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu lie Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser lie 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr lie Thr 
165 170 , 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 



Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 



Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 

225 230 235 240 
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Gly Ala Lieu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly L eu Gl u Phe As p" 
355 360 365 



Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 



Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
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385 



390 



395 



400 



Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 



Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 

500 505 510 



Lys Ser Asn He Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 



Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 
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Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Ami Glu ,Ile Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr lie Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Tyr Ser Met Glu His Phe 
610 615 620 

Arg Trp Gly Lys Pro Val 
625 630 



<210> 38 
<211> 640 
<212> PUT 

<213> Artificial Sequence 



<220> 

<223> a modified fiber protein encoded in pWi6.7R-F/asK21MSHb 
<400> 38 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
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10 



15 



Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 
50 55 60 

Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
85 90 95 

He Asn Leu Glu lie Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 



Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 



Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Lett Ser He 
130 135 140 



Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 
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Thr Ser Gly Pro Leu Thr Hit Thr Asp Ser Ser Thr Leu Thr He Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro He Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 

Gly Pro Gly Val Thr He Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 

Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Met Gin Leu Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 



Gly Pro Leu Phe He Asn Ser Ala His Asn Leu Asp He Asn Tyr Asn 
290 295 300 



Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 
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Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala lie 
325 330 335 

Ala He Asn Ala. Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 

Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
355 360 365 

Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 

Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 

Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 



L^u^i^hr^a4-Ser-Val^u^-l«-V«l-tys-Gly-Ser-liei 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu He He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
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465 



470 



475 



480 



Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 

Lys Ser Asn lie Val Ser Gin Val Tyr Leu Asn Gly Asp Lys Thr Lys 
515 520 525 

Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 .535 540 

Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
545 550 555 560 

His Asn Tyr He Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 



Tyr lie Ala Gin Glu Pro Ser Ala Ser Ala Ser Ala Ser Ala Pro Gly 
580 585 590 



Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 



Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 
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Gly Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 
625 630 635 640 



<210> 39 
<211> 640 
<212> PET 

<213> Artificial Sequence 
<220> 

<223> a modified fiber protein encoded in pWE6.7R-F/gsK21MSHb 
<400> 39 

Met Lys Arg Ala Arg Pro Ser Glu Asp Thr Phe Asn Pro Val Tyr Pro 
1 5 10 15 

Tyr Asp Thr Glu Thr Gly Pro Pro Thr Val Pro Phe Leu Thr Pro Pro 
20 25 30 

Phe Val Ser Pro Asn Gly Phe Gin Glu Ser Pro Pro Gly Val Leu Ser 
35 40 45 

Leu Arg Leu Ser Glu Pro Leu Val Thr Ser Asn Gly Met Leu Ala Leu 



50 55 60 



Lys Met Gly Asn Gly Leu Ser Leu Asp Glu Ala Gly Asn Leu Thr Ser 
65 70 75 80 

Gin Asn Val Thr. Thr Val Ser Pro Pro Leu Lys Lys Thr Lys Ser Asn 
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85 



90 



95 



He Asn Leu Glu He Ser Ala Pro Leu Thr Val Thr Ser Glu Ala Leu 
100 105 110 

Thr Val Ala Ala Ala Ala Pro Leu Met Val Ala Gly Asn Thr Leu Thr 
115 120 125 

Met Gin Ser Gin Ala Pro Leu Thr Val His Asp Ser Lys Leu Ser He 
130 135 140 

Ala Thr Gin Gly Pro Leu Thr Val Ser Glu Gly Lys Leu Ala Leu Gin 
145 150 155 160 

Thr Ser Gly Pro Leu Thr Thr Thr Asp Ser Ser Thr Leu Thr lie Thr 
165 170 175 

Ala Ser Pro Pro Leu Thr Thr Ala Thr Gly Ser Leu Gly He Asp Leu 
180 185 190 

Lys Glu Pro lie Tyr Thr Gin Asn Gly Lys Leu Gly Leu Lys Tyr Gly 
195 200 205 

Ala Pro Leu His Val Thr Asp Asp Leu Asn Thr Leu Thr Val Ala Thr 
210 215 220 



Gly Pro Gly Val Thr lie Asn Asn Thr Ser Leu Gin Thr Lys Val Thr 
225 230 235 240 
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Gly Ala Leu Gly Phe Asp Ser Gin Gly Asn Net Gin Lea Asn Val Ala 
245 250 255 

Gly Gly Leu Arg He Asp Ser Gin Asn Arg Arg Leu He Leu Asp Val 
260 265 270 

Ser Tyr Pro Phe Asp Ala Gin Asn Gin Leu Asn Leu Arg Leu Gly Gin 
275 280 285 

Gly Pro Leu Phe lie Asn Ser Ala His Ash Leu Asp He Asn. Tyr Asn 
290 295 300 

Lys Gly Leu Tyr Leu Phe Thr Ala Ser Asn Asn Ser Lys Lys Leu Glu 
305 310 315 320 

Val Asn Leu Ser Thr Ala Lys Gly Leu Met Phe Asp Ala Thr Ala He 
325 330 335 

Ala He Asn Ala Gly Asp Gly Leu Glu Phe Gly Ser Pro Asn Ala Pro 
340 345 350 



Asn Thr Asn Pro Leu Lys Thr Lys lie Gly His Gly Leu Glu Phe Asp 
355 360 365 



Ser Asn Lys Ala Met Val Pro Lys Leu Gly Thr Gly Leu Ser Phe Asp 
370 375 380 



Ser Thr Gly Ala He Thr Val Gly Asn Lys Asn Asn Asp Lys Leu Thr 
385 390 395 400 
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Leu Trp Thr Thr Pro Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala Glu 
405 410 415 

Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gin He 
420 425 430 

Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro He 
435 440 445 

Ser Gly Thr Val Gin Ser Ala His Leu lie He Arg Phe Asp Glu Asn 
450 455 460 

Gly Val Leu Leu Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn Phe 
465 470 475 480 

Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val Gly 
485 490 495 

Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr Ala 
500 505 510 



^ys-Ser-Asn-H^-Vai-Ser-GiTi-Vai- T y r Leu Asn Gly Asp L ys Thr Lys 
515 520 525 



Pro Val Thr Leu Thr He Thr Leu Asn Gly Thr Gin Glu Thr Gly Asp 
530 535 540 



Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser Gly 
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545 550 555 560 

His Asn Tyr lie Asn Glu He Phe Ala Thr Ser Ser Tyr Thr Phe Ser 
565 570 575 

Tyr He Ala Gin Glu Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly 
580 585 590 

Ser Gly Ser Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys 
595 600 605 

Lys Lys Lys Lys Lys Lys Lys Lys Gly Ser Ala Glu Lys Lys Asp Glu 
610 615 620 

Gly Pro Tyr Arg Met Glu His Phe Arg Trp Gly Ser Pro Pro Lys Asp 
625 630 - 635 640 

mi] 2 9 3»fJ»K:*fU f4i7f;9>fMAd 5 d lX-F/wt 
fci^F/MSHlMS7f; -?^MAd 5-F/MSH^$f4 B f^ig 

/•f>f^Ad 5 d 1 X-F/wt, CttF/MSH^Tfy^^f^XAd 
5 -F/MSH^^g-grfcfe^^^-tl^^^ 



[02] A3 7 5*H1SK:*#U 0£MT5V?-f;i/*Ad 5 d 1 X-F/w 

mm. EtFimiTf^^f^Ad 5 d 1 X-F/wt fc^ti-TftMO I 
10, 3 O-eaSSgS-frfc^CDSr^n-?^^. 

[Bf3] A3 7 5*BJ&{C*fU F/MSHIgilyf^^fMAdS-F 

/MSH^$t4 Bisr«$iiftcD«iirjfi^ai&^Br7?%&. 
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